Helicobacter pylori (H. pylori) induced DNA damage which may be related to gastric cancer development. The DNA damage response coordinates DNA repair, cell-cycle transition, and apoptosis through activation of DNA damage response molecules. The damaged DNA is repaired through non-homologous end joining (NHEJ) or homologous recombination (HR). In the present study, we investigated the changes of HR DNA repair proteins (ataxia-telangiectasia-mutated; ATM, ATM and Rad3-related; ATR), NHEJ repair proteins (Ku70/80), cell cycle regulators (Chk1, Chk2), and apoptosis marker (p53/p-p53) were determined in H. pyloriinfected Mongolian gerbils. In addition, the effect of an antioxidant N-acetylcysteine (NAC) on H. pylori-induced DNA damage response was determined to assess the involvement of oxidative stress on DNA damage of the animals infected with H. pylori. One week after intragastric inoculation with H. pylori, Mongolian gerbils were fed with basal diet with or without 3% NAC for 6 weeks. After 6 week, the expression levels of DNA repair proteins (Ku70/80, ATM, ATR), cell cycle regulators (Chk1, Chk2) and apoptosis marker (p-p53/p53) were increased in gastric mucosa of Mongolian gerbils, which was suppressed by NAC treatment. In conclusion, oxidative stress mediates H. pylori-induced DNA damage response including NHEJ and HR repairing processes, cell cycle arrest and apoptosis in gastric mucosa of Mongolian gerbils. (J Cancer Prev 2013;18:271-275) 
INTRODUCTION
Helicobacter pylori (H. pylori) infection leads to gastroduodenal inflammation, peptic ulceration, and gastric carcinoma.
1,2 A characteristic event in the infected tissue is the infiltration of the subepithelial gastric lamina propria by phagocytes, mainly neutrophils and macrophages, that produce large amounts of reactive oxygen species (ROS). ROS activate the oxidant-sensitive transcription factor NF-κB, which induces expression of oncogenes and cell-cycle regulators.
3,4 H. pylori-elicited neutrophils produce ROS, which subsequently injure gastric mucosal cells including DNA damage. 5 Cell death linked to DNA damage has been implicated in various diseases caused by environmental stress and infection. Severe DNA damage, which is beyond the capacity of the DNA repair proteins, triggers apoptosis. 6 Accumulation of DNA damage has been proposed to be a principal mechanism of infection, inflammation, cancer, and aging.
Ataxia-telangiectasia-mutated (ATM) and ATM and Rad3-related (ATR) are the main transducers of the DNA strand break signal. Once the DNA is damaged, the DNA repair protein Ku70/80 translocates into the nucleus, a process which may be mediated by ATM, a member of the phosphoinositide-3-kinase-like family. 
MATERIALS AND METHODS

Animals
Five-week-old male specific-pathogen-free Mongolian 
Experimental design
One week after inoculation with H. pylori, Mongolian gerbils were fed AIN76A diet (Research Diets, Inc, New
Brunswick, NJ, USA) with 3% NAC (w/w) for 6 weeks. As a negative control, Mongolian gerbils that were not inoculated with H. pylori were fed the AIN76A diet. Gerbils that were inoculated with H. pylori were fed the diet AIN76A and considered as a positive H. pylori control without NAC.
The level of NAC supplementation (3%, w/w) was adapted from previous study showing the inhibitory effect of NAC against benzo [α] pyrene-induced skin tumor. 16 Body weight and food intake were measured every week during the experimental period. There was no difference among groups in body weight and food intake during the experimental periods (data not shown). Gastric mucosal samples were homogenized in 10 mM Tris buffer (pH 7.4). The homogenates were used for determining protein levels of ATM, ATR, Ku70 Ku80, Chk1, Chk2, p53 and p-p53.
Western blot analysis
Total cell extracts were prepared from gastric mucosa and separated by SDS-polyacrylamide gel electrophoresis (PAGE) under reducing conditions. Samples were then transferred onto membranes (Amersham Inc., Arlington
Heights, IL, USA) by electroblotting. After blocking using 5% nonfat dry milk, the membranes were incubated with antibodies for ATM, ATR, Ku70 Ku80, p53 and p-p53 (Santa Cruz Biotechnology, Santa Cruz, CA, USA), antibodies for In conclusion, oxidative stress mediates H. pylori-induced DDR including NHEJ and HR repairing processes, cell cycle arrest, and apoptosis in gastric mucosa of Mongolian gerbils.
